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WHAT IS CLAIMED IS : 

'"^fC An antireflective article comprising a substrate having an antireflective 

surfacfeN^nd an antisoiling coating that is at least partially cured thereon; wherein 
the antisoiufrg^oating comprises a fluorinated siloxane prepared by applying a 
5 coating compositibnxomprising at least one fluorinated silane having a number 
average molecular weigiitxif at least about 1000 and the following formula: 

^^R , -SiY 3 _ x R 2 x ] y 

wherein: Rfis a monovalent or divalent pol^fl^ioropolyether group; R 1 is a 
10 divalent alkylene group, arylene group, or combinations thereof; R 2 is a lower 

alkyl group; Y is a halide, a lower alkoxy group, or a low&is^cyloxy group; x is 0 
1 or 1; and y is 1 or 2. 

2. The antireflective article of claim 1 wherein the antireflective surface 
15 comprises a metal oxide film having one or more metal oxides. 



3. The antireflective article of claim 2 wherein the antireflective surface 
comprises a vacuum deposited metal oxide film. 

20 4. The antireflective article of claim 3 wherein the antisoiling coating is at 
least about 1 5 Angstroms thick. 

5. The antireflecive article of claim 4 wherein the antisoiling coating is no 
greater than about 150 Angstroms thick. 

25 

6. The antireflective article of claim 1 which has a first surface 
antireflectivity that is different by less than about 0.5 percentage units from that 
of the same article without the antisoiling coating. 
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itireflective article of claim 1 wherein the coating is prepared by 
applying a coating compositiorTEtrmpjisjiig at least one fluorinated silane 
wherein each Y is a lower alkoxy group. 



8. The antireflective article of claim 1 wherein the coating is prepared by 
applying a coating composition comprising at least one fluorinated silane 
wherein Rf is a perfluoropolyether group. 



The antireflective article of claim 8 wherein the coating is prepared by 
10 applying a coating composition comprising at least one fluorinated silane 

whereinsR/'is a perfluoropolyether group comprising perfluorinated repeating 
units selecW from the group of -(C n F 2n )-, -(C n F 2n O)-, -(CF(Z))-, -(CF(Z)O)-, 
-(CF(Z)C n F 2n O)^-(C n F 2n CF(Z)0)- 5 -(CF 2 CF(Z)0)-, and combinations thereof, 
wherein n is abourl to about 4 and Zis a perfluoroalkyl group, an oxygen- 
15 substituted perfluoroalkyl group, a perfluoroalkoxy group, or an oxygen- 
substituted perfluoroalkoxV group, each of which has about 1 to about 9 carbon 
atoms and 0 to about 4 oxyge\atoms. 



10. The antireflective article of cha^m 1 wherein the coating is prepared by 
20 applying a coating composition comprising a fluorinated silane selected from the 
group of XCF 2 0(CF 2 0) m (C 2 F 4 0) p CF 2 X, C 3 PvP(CF(CF 3 )CF 2 0) p CF(CF 3 )X 5 
XCF(CF 3 )0(CF(CF 3 )CF 2 0) P CF(CF 3 )X 5 XCF 2 0^ 2 F 4 0) p CF 2 X, 
CF 3 0(C 2 F 4 0) p CF 2 X, X(CF 2 ) 3 0(C 4 F 8 0) P (CF 2 ) 3 X, ahd mixtures thereof, wherein: 
-X is -R 1 -SiY 3 . x R 2 x as defined above in formulasl or a terminal group 
25 selected from the group of (C n F 2n+I )-, (C n F 2n+1 0)-, (X'cApK and (X'C n F 2n+I 0)- 
wherein X' is H, CI, or Br, with the proviso that at least one^g r °up per 
molecule is a silane; 

an average value of m is within a range of about 1 to about 5^8U and 
an average value of p is within a range of about 4 to about 40. 
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1 1 . The antireflective article of claim 1 wherein the antisoiling coating 
composition further includes an alkyl perfluoroalkyl ether. 



12. The antireflective article of claim 1 wherein R 1 includes about 2 to about 
1 6 carbon atoms. 

An antisoiling coating composition comprising at least one fluorinated 
silage having a number average molecular weight of at least about 1 000 and an 
alkyl perfluoroalkyl ether, wherein the fluorinated silane has the following 
1 0 formula 

R / [-R'-SiY 3 . x R 2 J y 
(I) 

wherein: R/*is a i^pnovalent or divalent polyfluoropolyether group; R 1 is a 
divalent alkylene group, arylene group, or combinations thereof; R 2 is a lower 
15 alkyl group; Y is a halia^, a lower alkoxy group, or a lower acyloxy group; x is 0 
or 1; and y is 1 or 2. 



14. The antisoiling composition of claim 13 wherein Rf has an approximate 
average structure selected from thesgroup of -CF 2 0(CF 2 0) m (C 2 F 4 0) p CF 2 -, 
20 -CF(CF 3 )0(CF(CF3)CF 2 0) p CF(CF 3 )\cF 2 0(C 2 F 4 0) p CF 2 - 3 and 

-(CF 2 ) 3 0(C 4 F 8 0) p (CF 2 ) 3 -, wherein m hasv^n average value of 0 to about 50, and p 
has an average value of 0 to about 50, withN^ie proviso that both m and p cannot 
be 0 in the same group. 



25 15. A method of applying an antisoiling coatingSto a substrate having an 
antireflective surface, the method comprising treating the antireflective surface 
with a coating composition comprising at least one fluorinated silane having a 
number average molecular weight of at least about 1000 andljie following 
formula: 

30 R/I-R'-SiY^R'J, 

(I) 



6 
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^herein: R/"is a monovalent or divalent polyfluoropolyether group; R is a 
div^ent alkylene group, arylene group, or combinations thereof; R 2 is a lower 
alkyl g^pup; Y is a halide, a lower alkoxy group, or a lower acyloxy group; x is 0 
or 1; and\is 1 or 2. 
5 \ 

16. The method of claim 1 5 wherein the coating composition further 
comprises a nonchlonnated solvent selected from the group of a fluorinated 
alkane, an alkyl perfluoroalkyl ether, and mixtures thereof. 

10 17. The method of claim \5 wherein the coating is prepared by applying a 
coating composition comprising\ fluorinated silane selected from the group of 
XCF 2 0(CF 2 0) m (C 2 F 4 0) p CF 2 X, C3^KCF(CF 3 )CF 2 0) p CF(CF 3 )X 5 
XCF(CF 3 )0(CF(CF 3 )CF 2 0) P CF(CF 3 )X^CF 2 0(C 2 F 4 0) P CF 2 X, 
CF 3 0(C 2 F 4 0) p CF 2 X, X(CF 2 ) 3 0(C 4 F 8 0) p (CF 2 ) 3 X, and mixtures thereof, wherein: 

15 -X is -R 1 -SiY 3 . x R 2 x as defined above na formula I or a terminal group 

selected from the group of (C n F 2n+1 )-, (C n F 2n+1 oK (X'C n F 2n O)-, and (X'C n F 2n+1 0)- 
wherein X' is H, CI, or Br, with the proviso that at i^ast one X group per 
molecule is a silane; 

an average value of m is within a range of about l\to about 50; and 

20 an average value of p is within a range of about 4 to about 40. 



V The method of claim J^*\vherein the antisoiling coating formed is at least 



) 

about 1 5 Angstroms thick, 



The method of claim^#wherein the antisoiling coating formed is no 



25 

greater than about 150 Angstroms thick. 



2#T The method of claim >5 wherein the step of treating comprises coating 



the composition at room temperature followed by heating the coated composition 
30 at a temperature of at least about 100°C. 
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f^j^^^ The method of claim ^5^vherein the coating composition comprising the 
fluorinated silane comprises less than about 2.0 weight percent of the fluorinated 
silane. 

As 

5 2z. The method of claim wherein the step of treating comprises 
continuously roll coating the composition onto the substrate. 

\ 23. The method of claim 22 wherein the stpp-TJF gravure coating comprises 

} \j^> \ \ feeding the coating composition toj^jdtf^tor blade, transferring the coating 

10 J composition from the doctpf^Wade to a gravure roll, and applying the coating 

1 co mposition to thg^fitireflective surface of the substrate from the gravure roll. 



r-y ^[p^ The method of claim^Twherein the step of coating the anti soiling 

coating composition further comprises applying a soft roll to a surface opposing 
15 the antireflective surface of the transparent substrate. 

^25^" The method of claim^JS'wherein the antisoiling coating composition 
further comprises a nonchlorinated solvent. 
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] 20 26. TEeTFTrlliorl of < l.ii in °5 wherein the solvent is selected from the group of 
a fluorinated alkane, an alkyl perfluoroalkyl ethei7an31n&to 



25 



ether. 




The method of clairq<2^ wherein the solvent is an alkyl perfluoroalkyl 



An antireflective article made by the method of claim^2T 

itireflective article comprising: 
a transparent suI55trate4^ivmg a first surface and a second surface; 
an antireflective coating on at leastTpOrtioB-a£the first surface; and 
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smling coating comprising siloxane groups and 
polyfluoropolyether segmSrrtsu^yalently bonded to silicon via organic linking 
groups, wherein the polyfluoropolyether segmSnts-haveji molecular weight of at 
least about 1000. 



include nitrogen atoms. 



wherein the organic linking groups 



The antireflective article of claim 30 wherein the antisoiling coating has a 
10 fluorin^atpm to nitrogen atom ratio of about 25 to about 150. 



32. The antireflbstive article of claim 29 wherein the antisoiling coating 
comprises a fluorinated sH^xane prepared by applying a coating composition 
comprising at least one fluorin&ted silane having a number average molecular 
15 weight of at least about 1000 and thfevfollowing formula: 

R/[ - R C^ x R2 x ] y 

(I) 

wherein: R^is a monovalent or divalent polyfluoropolyether group; R 1 is a 
divalent alkylene group, arylene group, or combination^ttiereof; R 2 is a lower 
20 alkyl group; Y is a halide, a lower alkoxy group, or a lower as^loxy group; x is 0 
or 1; and y is 1 or 2. 
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*^a^T The antireflective article of clainj^3^wherein the R 1 group contains 
heteroatoms or functional groups and is optionally substituted with halides. 

-QPlA. The antireflective article of claim^S^wherein R 1 is a divalent 
hydrocarbon containing at least one functional group. 

The antireflective article of claimj^ wherein the transparent substrate 
30 comprises a flexible organic polymeric material. 
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The antireflective article of claim^^further comprising an adhesion- 
enhancing coating disposed between the flexible organic polymeric substrate and 
the antireflective coating. 

The antireflective article of claimv3tvwherein the antireflective coating 
comprises a metal oxide film having one or more metal oxides. 

The antireflective article of claim^^wherein the antireflective surface 



comprises a vacuum deposited metal oxide film. 



10 



39: Tha^ 




lective article of claim 35 further including a layer of a 



pressure sensitive adhesive disposed on the second sur 



